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Background: There is limited experience with ultrasound contrast (UC) in children and adults with congenital heart disease (CHD). We sought 
to evaluate the safety and efficacy of utilizing UC and low mechanical index (MI) real time perfusion (RTP) in the assessment of the anatomy, 
hemodynamics and biventricular function in adolescents and young adults with repaired CHD.
Patients and Methods: Twenty patients (pts) with residual hemodynamic abnormalities after CHD repair were enrolled. All had difficult image 
quality on previous transthoracic echocardiograms, 12 had a history of arrhythmias and 6 required permanent pacemakers. RTP was performed both 
at rest and during supine bicycle exercise stress (BSE) using the lipid encapsulated microbubble, Definity (Lantheus) and contrast pulse sequencing 
(CPS: Siemens Acuson) at a MI of <0.2. Doppler derived pressure gradients were also assessed with contrast.
Results: Mean age was 27 years (15-49 years; 9 male,11 female). Diagnoses included repaired tetralogy of Fallot (n=8), transposition post atrial 
switch (n=5), aortic valve disease (n=3), post Fontan (n=3) and post coronary artery bypass graft in Kawasaki disease (n=1). UC with RTP improved 
endocardial border definition in all pts, with an increased number of wall segments visualized both at rest and during stress. Ventricular ejection 
fraction and fractional shortening were measurable at rest and at peak stress in all but one pt, enabling estimation of biventricular contractile 
response. There was also improved definition of the great vessels and surgical baffles. UC markedly enhanced the Doppler signals enabling a 
measurement of RV systolic pressure at rest and at peak exercise in 6 pts. In 6 pts (3 with transposition, 3 with tetralogy), marked elevations of RV 
systolic pressure were detected with UC during BSE, as well as severe, quantifiable reductions in systemic/pulmonary RV function. No adverse events, 
other than transient low back pain in one patient, were reported.
Conclusions: In pts with repaired CHD, UC enables the safe and comprehensive assessment of anatomy, hemodynamics and ventricular function 
both at rest and during BSE.
